The reaction of 2-R-benzo[d]-1,3,2-dioxaphosphorin-4-ones with arylidenemalonic acid diethyland bis(2,2,3,3-tetrafluoropropyl) esters has been found to give 2-aryl-2-R-benzo[d]-1,2-oxaphosphophepin-2,5-diones with high stereoselectivity under soft conditions. In all cases preferable diastereoisomers were isolated and the configuration of some of them was established by single crystal X-ray diffraction.
Introduction
Phosphorylated derivatives of salicylic acid (benzo[d]-1,3,2-dioxaphosphorin-4-ones or "salicylphosphites") obtained by Anshütz 1 more than one hundred years ago are of interest from several points of view. First, being the mixed anhydrides of phosphorous and carbonic acids they are attractive in the synthesis of the new types of organic phosphorus compounds. 2 Second, they as
well as salicylic acid demonstrate versatile biological activity. 3 Third, they can be used in polymer chemistry. 4 And at last, salicylphosphites have considerable promise in biochemistry as phosphorylating reagents for introducing the phosphite moiety to the complex natural com-pounds. 5 Salicylphosphites have an interesting structural feature, namely, they are acylphosphites comprising a labile endocyclic fragment P-O-C(O). The presence of nucleophilic phosphorus atom and electrophilic carbonyl group in the same molecule leads to the appearance of unusual reactivity that is the possibility to react easily with both electrophiles and nucleophiles. The presence of an essential positive charge on the carbon and phosphorus atoms has been shown by MNDO method for salicylfluorophosphite. 6 The first two ionization potentials determined by photoelectron spectroscopy method have been established to belong to two π-orbitals of a benzene ring and only the third potential corresponds to the lone electron pair of phosphorus 6 . The last potential is rather high, that is salicylphosphites are weaker nucleophiles than acyclic phosphites. Taking into consideration the photoelectron data it is easy to account for the reasons why the half-wave potentials E 1/2 of the first oxidation wave for salicylphosphites are practically not affected by the nature of the exocyclic substituent at phosphorus. 7 The removing of an electron proceeds from the π 1 -orbital of the benzene ring and not from the phosphorus one. In these reactions the expansion of the phosphorinane cycle proceeds and the regio-and stereoselective formation of 6,7-benzo-1,3,2-and 6,7-benzo-1,4,2-dioxaphosphepines, 6,7-benzo-1,3,2-and 6,7-benzo-1,4,2-oxazaphosphepines (I, II) takes place.
The reaction of 2-RO-5,6-benzophosphorin-4-ones containing the acceptor fluorinated exocyclic substituent R with aromatic aldimines proceeds via nucleophilic attack of the latter on the phosphorinone carbonyl group and leads to formation of 6,7-benzo-1,4,2-oxazaphosphepines with high regio-and stereoselectivity.
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It is necessary to note also that salicylphosphites contain a chiral phosphorus atom and are convenient substrates for investigation of the reactions with the prochiral carbonyl compounds, imines and alkenes.
Here we for the first time demonstrate that salicylphosphites and -phosphonites are also capable to react with activated alkenes such as arylidenemalonic acids diethyl-and bis(2,2,3,3- 
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R = Ph (1a), OMe (1b), OEt (1c); X, R' = H, Et (2a); R' = OCH 2 CF 2 CHF 2 , X = H (2b), 4-Cl (2c), 2-Cl (2d), 4-Br (2e); R, X, R' = Ph, H, Et (3a); R' = OCH 2 CF 2 CHF 2 , R = OMe, X = H (3b), 4-Cl (3c), 2-Cl (3d), R = OEt, X = H (3e), 4-Cl (3f), 2-Cl (3g), 4-Br (3h), R = Ph, X = H (3i), 4-Cl (3j), 4-Br (3k)
The formation of phosphepines 3 is remarkable for its high regio-(100 %) and stereoselectivity (93-97 %). The reasons of this phenomenon are incomprehensible and are the subject of quantum chemical calculations being carried out at present. Now it may be only said that preferable diastereoisomer of compound (3f) has higher energy than minor one (see figure 1 ). This unexpected result can indicate the kinetic reasons of high stereoselectivity. In all cases the preferred diastereoisomers are isolated. Its structure was confirmed by 1 H, 13 
NMR data
The signals with δ P 17.5-20.5 and δ P 38.5-38.9 ppm belong to compounds (3b-h) and (3a, 3i-k) respectively and are consistent with the phosphorus atom nature (coordination number and the presence of one or two P-C bonds). The 13 C NMR data of phosphepines (7) . Other carbons in fluoroalkoxylic substituents are also non-equivalent in 13 C NMR spectra. The attention should be also drawn to the broadening of ortho-carbons (C 11, 15 ) in aryl substituent connected with dynamic process in molecules (3) (it may be hindered rotation about the 
Mass-spectrometry data
The structure of compounds (3b-j) was confirmed by high-resolution mass-spectrometry (electron impact). Mass-spectra of all compounds (3b-j) contain the molecular ion peaks [М] +• (Tabl. 
X-ray diffraction data
In view of the fact that the reliable assignment of the configuration to phosphepines 3 is impossible using only NMR we have studied the structure of the isolated preferable diastereoisomers by single-crystal X-ray diffraction. The geometry of molecules 3a, c, d, g, j is shown in figures 3-8, as well as their selected bond lengths, bond and torsion angles. The primary diastereoisomers of the compounds have the configuration R P R C (S P S C ) (3a, c, g, j), R P S C (S P R C ) (3d). The cycle conformation may be described as asymmetrical (distorted) boat. The (3a), -1.695(4) Å (3c, A), -1.648(4) Å (3c, B), 1.883(8) Å (3d), 1.953(3) Å (3g . Superposition of heterocyclic parts of molecules (3g -green) and (3d -yellow), (3c -two independent molecules -red and blue). Hydrogen atoms are omitted.
The view of a fragment of the crystal structure of (3a) along 0c and 0a axis is shown in fig.  10a, ("' = 3/2 -x, -y, 1/2 + z). In the crystal of (3j) intermolecular C-H...O interactions combine molecules into 3D frame. Hydrogen bonds parameters are listed in Table 2 . a b Figure 10 . View of a fragment of the crystal structure of (3a) along 0c axis (a). View along 0a axis (b). Hydrogen atoms, which do not participated in intermolecular contacts, are omitted for clarity. 
Experimental Section
General Procedures. Solvents and commercially available reagents were purified by conventional methods before use. All experiments were performed under an atmosphere of dry argon. Melting points are uncorrected. Measurements involved "Boetius" melting point apparatus (manufacturing of DDR). NMR spectra were recorded on Varian Unity-300 (300 MHz, 1 H;
121.4 MHz, 31 P; 282.0 MHz, 19 F), Bruker MSL-400 (100.6 MHz, 13 C), Bruker Avance-600 (600 MHz, 1 H; 150.9 MHz, 13 C) spectrometers. The δ P values were determined relative to external standard (H 3 PO 4 ). The δ C and δ H values were determined relative to internal standard (HMDS).
The δ F values were determined relative to internal standard C 6 F 6 and then recalculated relative to CFCl 3 . Infrared spectra were registered on a Specord M-80 spectrometer in Nujol between KBr plates. The EI mass spectra were obtained on a MAT-212 (Finnigan) instrument; the energy of ionizing electrons was 70 eV. The masses were precisely determined by fitting to the reference peaks of perfluorokerosene. The temperature of the ion source was 120 °C. The samples were introduced into the ion source using a direct inlet system. The temperature of the evaporator tube was 100°C. The mass-spectrometric data were processed using the MASPEC 2 system program. The starting 2-RO-5,6-benzophosphorin-4-ones were prepared as described previously 8a,22 .
X-ray crystallography. The X-Ray diffraction data for the crystals of (3a, c, d, g, j) were collected on a CAD4 Enraf-Nonius automatic diffractometer using graphite monochromatic radiation. The stability of crystals and experimental conditions was checked every 2 hours using three control reflections, while the orientation was monitored every 200 reflections by centering two standards. No significant decay was observed. Corrections for Lorentz and polarization effects were applied. Absorption correction was applied for (3c, d, g, j). The structure was solved by direct method using the SIR 23 program and refined by full-matrix least squares using SHELXL97 24 program. All non-hydrogen atoms were refined with anisotropic atomic displacement parameters and hydrogen atoms bonded to carbon were inserted at calculated positions using a riding model. All calculations were performed on a PC using WinGX 25 set of programs.
Data collection and data reduction were performed on Alpha Station 200 computer using MoLEN 26 program. A summary of the crystal data, data collection and refinement procedures are given in Table 3 . Index ranges 
